Purification and crystallization of rat liver NAD(P)H:(quinone-acceptor) oxidoreductase by cibacron blue affinity chromatography: identification of a new and potent inhibitor.
Cytosolic NAD(P)H:(quinone-acceptor) oxidoreductase (EC 1.6.99.2) is a widely distributed, FAD-containing enzyme that catalyzes the obligatory two-electron reduction of quinones. Cibacron Blue is an inhibitor of this enzyme comparable in potency to dicoumarol. Pure quinone reductase was obtained from the livers of Sudan II (1-[2,4-dimethylphenylazo]-2-naphthol)-treated rats in a single step by Cibacron Blue-agarose chromatography. Cibacron Blue is a competitive inhibitor with respect to NADH (Ki = 170 nM) and is a noncompetitive inhibitor with respect to menadione (Ki = 540 nM). Addition of Cibacron Blue to quinone reductase resulted in a decrease and red shift of the enzyme-bound FAD peak at 450 nm. The titration of the absorbance changes for both FAD and Cibacron Blue could be fitted to curves describing an equilibrium binding equation with a KD of 300 nM and one binding site per enzyme subunit. Furthermore, the Cibacron Blue difference spectrum that resulted from binding to quinone reductase was abolished by dicoumarol. Significant amino acid homology between quinone reductase and the nucleotide binding regions of enzymes that bind to Cibacron Blue was found. These data indicate that Cibacron Blue is a useful ligand for the purification of quinone reductase and a new probe for its NAD(P)H binding site. Conditions for crystallizing rat liver quinone reductase are also described.